For beam intensities above 1012 protons per pulse in the SPS, collective transverse beam instabilities develop with frequencies between 15 kHz and 3 MHz because of the resistive wall effect of the vacuum chamberl). An active feedback system2) with an electrostatic deflector has been installed in the SPS for damping the resistive wall instabilities in both the vertical and horizontal planes.
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Measurements have been made to determine the threshold and growth rate of these instabilities. As a novel application, the damper can be used also for the excitation of small coherent betatron oscillations. A phase-locked loop tracks the beam oscillations and provides a continuous display of the betatron wavenumber Q during the cycle.
Layout of the damper
The feedback system consists of a beam position monitor, an amplifier chain and an electrostatic deflector ( fig. 1) .
The fig. 1) . The beam itself acts as a bandpass filter of the closed loop adjusting its frequency of resonance according to the betatron wave number Q.
The lowpass 30 kHz filter of the excitation loop has a high selectivity and constant delay time over the frequency range 15 -28 kHz selecting the two lowest modes of betatron oscillations for excitation.
The revolution frequency 43 kHz of the beam is rejected by a bandstop filter incorporated in the lowpass filter, so that no intermodulation products between the revolution and betatron frequencies are generated in the limiter.
The positive feedback in the excitation loop excites beam oscillations, which grow from the noise of the FET-amplifier up to a stable amplitude. Above the stable amplitude, the negative feedback is stronger than the limited positive feedback, and beam oscillations are damped down to the equilibrium point, which is defined by the intersection of positive and negative feedback gain ( fig. 2) 
